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Acute appendicitis is the commonest surgical emer-
gency in childhood. Of all children with appendicitis,
2.3–5.4% are less than 3 years old [1,2]. Although the
incidence may not appear high, any potentially lethal
clinical condition is of great concern to both patients
and doctors. In this young age group, delayed diag-
nosis occurs more often and the reported perforation
rate ranges from 50% to 100% [1–4]. In this study, we
analyzed our 18-year experience with appendicitis in
previously healthy children less than 3 years of age and
evaluated the factors involved in delayed diagnosis.
MATERIALS AND METHODS
Between January 1988 and December 2005, 3,668 con-
secutive patients ultimately underwent appendectomy
on the diagnosis of appendicitis at the Kaohsiung
Medical University Hospital. Among them, nine
patients (0.25%) were less than 3 years of age and
were reviewed retrospectively.
The time interval between the onset of symptoms
and arrival at the emergency department was defined
as patient delay. The time interval between arrival at
the emergency department and surgical intervention
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Appendicitis in children younger than 3 years of age has always been of concern due to its low
incidence and high perforation rate. In this study, we analyzed our experience and evaluated the
factors contributing to the delay in diagnosis. During the last 18 years, there were nine children
younger than 3 years of age who presented with appendicitis. Four of these patients visited our
emergency department within 48 hours after the onset of symptoms, while the symptoms had
already persisted for more than 48 hours in the remaining five patients before their arrival in our
emergency department. Perforated appendicitis was found in all children. Once the perforation
had occurred for more than 2 days, complaints of fever, abdominal distention, and diarrhea were
common. Compared to patients with symptoms for less than 2 days, those with symptoms for
more than 2 days were younger and had higher serum C-reactive protein levels, significantly
longer operation time, duration of postoperative ileus and length of hospital stay (LOS) (p = 0.026,
0.014, 0.018, and 0.014, respectively). No mortality was noted in the entire series, but seven of the
nine patients had one or more complications, which may have prolonged LOS; anemia and
wound infections were the two most common problems. Since delayed diagnosis is common, 
a thorough understanding of the clinical course of perforated appendicitis is important. Fever,
diarrhea, and abdominal distention seem to be late manifestations. Prolonged LOS, operation
time, and postoperative complications may be reduced if the operation is performed earlier.
Key Words: acute appendicitis, children, perforated appendicitis
(Kaohsiung J Med Sci 2006;22:432–6)
Appendicitis in young children
Kaohsiung J Med Sci September 2006 • Vol 22 • No 9 433
was defined as surgeon delay [5]. The time interval
between surgical intervention and normal bowel
movement was defined as duration of postoperative
ileus. Sepsis of preoperative clinical condition includes
two or more of the following conditions: abnormal
temperature, tachycardia, tachypnea, and abnormal
white blood cell counts (> 15,000 cells/μL, < 5,000
cells/μL, or atypical band forms). The data, including
gender, preoperative symptoms/signs, preoperative
diagnosis, patient delay, surgeon delay, operation time,
duration of postoperative ileus and fever, length of
hospital stay (LOS), and postoperative complications,
were reviewed.
Results are expressed as mean ± standard deviation.
Statistical analysis was performed using the Mann–
Whitney nonparametric U test. The χ2 test was used
to compare proportions. All p values reported are two-
sided, with p less than 0.05 indicating statistical signi-
ficance. SPSS version 12.0 (SPSS Inc., Chicago, IL, USA)
for Windows was used for all statistical analyses.
RESULTS
Of the nine patients, seven were boys and two were
girls. The mean age was 28 ± 9.1 months (range, 9–36
months). They were divided into two groups accord-
ing to their different times of arrival at our emer-
gency department. Four of the nine patients (group A)
arrived at our emergency department within 48 hours
after the onset of symptoms. The patient delay of
group A ranged from 16 to 42 hours. In the remaining
five patients (group P), the symptoms had already
persisted for more than 48 hours by the time of their
arrival at our emergency department. The mean patient
delay of group P was 6.6 ± 2.3 days.
Preoperative symptoms/signs of both groups are
shown in Table 1. Although most preoperative symp-
toms were similar, abdominal pain was absent in two
group P patients. Besides, variable periods (2–5 days)
of a small amount of loose stools or diarrhea were pres-
ent in all group P patients. Three patients from group
P had previously received incomplete antibiotic treat-
ment in other hospitals. Patients’ age in group P was
younger than that in group A (p = 0.014) (Table 2).
Patients with sepsis did not significantly differ between
the two groups (p=0.343), but serum C-reactive protein
level was higher in group P (p = 0.026). The preopera-
tive diagnosis of both groups varied, but perforation
of the appendix was the ultimate intraoperative find-
ing. Operations took longer in group P (p = 0.014).
Postoperatively, although the complication rate
was high (77.8%), complications were mostly anemia
and wound infection, and could be managed nonop-
eratively. Three patients with anemia needed blood
transfusion and one patient with liver abscess required
prolonged antibiotic treatment because of unremitting
fever. Furthermore, the durations of postoperative
ileus and LOS were significantly longer in group P
(p=0.018 and 0.014, respectively). In group A, surgeon
Table 1. Pre- and postoperative symptoms/signs
Group A (n = 4) Group P (n = 5)
Preoperative symptoms (n) Fever (4) Fever (5)
Abdominal pain (4) Abdominal pain (3)
Anorexia (4) Anorexia (5)
Vomiting (4) Vomiting (5)
Weakness (1) Diarrhea (5)
Drowsy (3)
Irritable crying (2)
Preoperative signs (n) Distention (2) Distention (5)
Diffuse tenderness (2) Diffuse tenderness (5)
Local tenderness (2) Guarding (2)
Guarding (3) Rigidity (2)
Rebound (3)
Rigidity (2)
Postoperative complications (n) Adhesion ileus (1) Liver abscess (1)
Wound infection (1) Wound infection (1)
Anemia (1) Anemia (5)
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delay and duration of postoperative fever were shorter
than in group P, but they were not statistically signi-
ficant (p = 0.327 and 0.085, respectively).
DISCUSSION
Acute appendicitis is the most common cause of acute
abdomen requiring surgical intervention during child-
hood. Early surgical intervention with appendectomy
before perforation is the ideal treatment, but the diffi-
culty in establishing a diagnosis in young children
means that it is rarely achieved. Even if the detailed
symptoms and signs of acute appendicitis make it pos-
sible to operate before perforation, it is known that
young children, like our cases, still have a dispropor-
tionately high perforation rate due to (i) low incidence,
(ii) thin appendiceal wall, and (iii) vague or nonspe-
cific clinical history.
Kaohsiung Medical University Hospital, which is
located in a city with 1.4 million people in Taiwan,
North East Asia, has encountered one case every other
year between January 1988 and December 2005. Per-
forated appendicitis was uniformly observed at laparo-
tomy. The incidence of patients less than 3 years of age
was 0.25% of the entire population, which is lower than
that in other reports. This lower incidence in our hos-
pital may have resulted in a higher perforation rate.
In our series, perforation ultimately occurred in a
36-month-old boy with the shortest patient delay of
16 hours. Appendicitis in young children tends to
perforate quickly because of the thin appendiceal
wall and indistensible cecum [6].
The clinical course of nonperforated appendicitis is
already well described. Once the appendix perforates,
the symptoms and signs are often nonspecific. With the
progression of the disease process, nonspecific symp-
toms of perforated appendicitis may mimic those of
gastroenteritis or typhoid enteric perforation [7,8], or
could present as acute urinary retention [9]. In our
study, all the patients in group P had diarrhea and
abdominal distention. Initially, diarrhea resulted in the
misdiagnosis of gastroenteritis. However, viral gas-
troenteritis is often associated with respiratory tract
infection and more profuse watery diarrhea without
abdominal distention [4]. The higher incidences of
abdominal distention and diarrhea in the young group
P patients may be due to gross intraabdominal soiling.
In brief, diarrhea and abdominal distention seem to be
late manifestations in perforated appendicitis. Besides,
two of the children lacked the history of abdominal
pain described by their parents. Since small children
often fail to express themselves properly, it is impor-
tant to evaluate them in an attentive manner.
Children with perforated appendicitis are much
more likely to have been referred initially to a pedia-
trician than to a surgeon [4]. Three patients in group
P had previously received incomplete antibiotic treat-
ment in other hospitals where a pediatric surgeon
was unavailable. The children’s clinical pictures were
not indicative of classical appendicitis, and they were
transferred because of their deteriorating condition.
Thus, lack of experience is a major factor in delayed
diagnosis.
In the current study, a shorter period of postoper-
ative ileus and fever were observed in group A
(p = 0.018 and 0.085, respectively). An approximate
10-day increase in LOS was found in group P (p =
0.014). Multiple factors, including prolonged patient
delay (p = 0.013), postoperative complication and
duration of postoperative ileus (p = 0.018), accounted
for the preponderance of prolonged LOS in group P.
Table 2. Patient data according to time interval between symptom onset and arrival in the emergency room
Group A (n = 4) Group P (n = 5) p
Age (mo) 34.8 ± 0.9 22.6 ± 9.1 0.014
Preoperative sepsis (n) 4 4 0.343
Patient delay (d) 1.8 ± 0.5 6.6 ± 2.3 0.013
C-reactive protein (μg/mL) 54.3 ± 20.4 147.3 ± 55.3 0.026
Operation time (min) 63.8 ± 6.3 105.0 ± 12.7 0.014
Surgeon delay (hr) 10.1 ± 7.7 20.8 ± 18.8 0.327
Duration of postoperative ileus (d) 3.3 ± 1.9 7.6 ± 1.5 0.018
Duration of postoperative fever (d) 3.5 ± 1.9 8.4 ± 5.8 0.085
Length of hospital stay (d) 8.8 ± 1.3 18.4 ± 9.4 0.014
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In conclusion, since perforation of the appendix in
early childhood is not uncommon, it is extremely
important to thoroughly understand the clinical pro-
cess of perforated appendicitis. A high index of sus-
picion is helpful in young children. If a child has
persistent spiking fever, vomiting, and diarrhea, the
probability of perforated appendicitis must always
be kept in mind, particularly when the abdomen
becomes gradually distended. The high rate of com-
plications and prolonged LOS may be reduced if
operations are performed earlier.
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